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Abstract
Objective. To determine the impact of the introduction of universal access to ambulance services via the implemen-
tation of the Community Ambulance Cover (CAC) program in Queensland in 2003–04.
Method. The study involved a 10-year (2000–01 to 2009–10) retrospective analysis of routinely collected data reported
5 by the Queensland Ambulance Service (QAS) and by the Council of Ambulance Authorities. The data were analysed for the
impact of policy changes that resulted in universal access to ambulance services in Queensland.
Results. QAS is a statewide, publically fundedambulance service. InQueensland, ambulanceutilisation rate (AUR)per
1000 persons grew by 41% over the decade or 3.9% per annum (10-year mean = 149.8, 95% CI: 137.3–162.3). The AUR
mean after CAC was significantly higher for urgent incidents than for non-urgent ones. However projection modelling
10 demonstrates that URs after the introduction of CAC were significantly lower than the projected utilisation for the same
period.
Conclusions. The introductionof universal access under theCommunityAmbulanceCoverprogram inQueenslandhas
not had any significant independent long-term impact on demand overall. There has been a reduction in the long-termgrowth
rate, which may have been contributed to by an ‘appropriate use’ public awareness program.
15 What is known about the topic? It is generally well accepted that the demand for emergency health services is increasing
however the drivers for demand are poorly understood. In Queensland in particular, growth in demand for services exceeds
that seen in other states and territories. Some commentators have pointed at service funding policy and costs to end users as
potential reasons for excess demand for services.
What does this paper add? The assumption that forced subsidisation creates a perception of entitlement amongst
20 consumers is challenged in this paper.We are able to demonstrate that demand for emergency health services did not increase
beyond what would have been expected under a mandatory subscription system known as Community Ambulance Cover
(CAC). This paper contributes to the developing body of knowledge about drivers for emergency health service demand.
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What are the implications for practitioners? There is a need to continue analysis of the system to determine drivers for
demand and develop an evidence base on which to formulate emergency health policy, including funding models, for the
future. Purely economic drivers for service demand seem unlikely to hold up and policy makers need to understand the
complex relationships between service systems; end user perceptions and health literacy; and the costs of services in order to
5 effect policy reform.
Received 1 February 2012, accepted 26 July 2012, published online dd mmm yyyy
Introduction
Emergency ambulance services in Australia are almost exclu-
sively either provided directly by the state or on contract to the
state. As yet Australia has not seen the extensive privatisation of
5 ambulance services1 seen in theUnited States ofAmerica (USA)2
in particular as well as parts of Europe.3 Similar to many other
developed countries,4–6 demand for emergency health services,
including ambulance and emergency departments (EDs), has
grown significantly over the last decade inAustralia. This growth
10 has not been uniform across states and territories and the drivers
for increasing demand have not been clearly identified.7
Emergency ambulance care is not included in Australia’s
Medicare arrangements. Pre-hospital care and inter-hospital
transfers are variably funded by a combination of state and
15 territory government contributions and fees for service both for
individual use or contracted services (e.g. inter-hospital trans-
fers). Services to pensioners are typically fully subsidised in
Australia. Some private health insurance companies provide
limited cover for ambulance fees and some states havemaintained
20 an internal insurance (subscription) scheme. This mix of funding
sources has proven challenging to meet the growth in ambulance
costs associated with growth in demand and higher standards of
care.
In 2003–04 theQueenslandGovernment introduced theCom-
25 munity Ambulance Cover (CAC) scheme with the aim of sim-
plifying funding arrangements and reducing costs of revenue
collection. This arrangement replaced a mixed funding model
(core public sector funds, public subscription, plus fees for
service) with 100% consolidated revenue funding; partly fi-
30 nanced by a levy collected through electricity accounts. By
2009–10, the CAC was raising around 30% of the annual
$494.6million budget for ambulance services in the State. No-
tably this levy was withdrawn in 2011 but full consolidated
funding remained, thus access to ambulance services has
35 remained universal for all residents.
Since the CAC implementation, limited commentary has
arisen on the possible impact of this funding model as a driver
for increased ED and ambulance utilisation rates.8,9 Associated
with this commentary has been the assumption that increasing use
40 of ambulance services is inappropriate and that alternative health
services couldmore appropriately have been accessed.The aimof
this paper is to identify the impact of a universal access policy on
the level of demand for ambulance response and treatment.
Methods
45 This study utilised routinely collected administrative data from
public sources to provide a comprehensive picture of ambulance
utilisation with particular emphasis on Queensland. Data were
derived from annual reports compiled by the Council of Ambu-
lance Authorities for the 10-year period 1999–2010. The data
were complemented by specially extracted QAS data from the
AIMS (Ambulance Information Management System pre-2006)
5and eARF (electronic Ambulance Report Form from 2006 on-
wards) systems.
The introduction of CAC as the key policy was identified on
the utilisation timeline and analysed for any increase or decrease
in ambulance utilisation that appeared to be associated with the
10intervention. Incident rates 4 years pre-CAC (1999–00 to
2002–03) and 4 years post-CAC (2005–06 to 2008–09) were
compared. The implementation years (2003–04 and 2004–05)
were excluded to limit the potential immediate reactions to the
policy change.
15Dispatch codes were used as proxy measures of acuity and
were dichotomised to urgent (calls made to Triple Zero emer-
gency line and coded as: 1- lights and siren response, or 2-
immediate response) or non-urgent (Codes 3 and 4 i.e. non-urgent
and scheduled medical transport).
20These data were subjected to descriptive analysis to facilitate
interrogation of changes in population demographic and ambu-
lance utilisation over time. To articulate the impact of ambulance
funding on utilisation, we modelled projections based on pre-
CAC rates and tested the goodness of fit between the observed
25and projected data using an R2 test. We tested three modelling
platforms. For the first model, the pre-CAC average annual
growth rate of ambulance incidents per 1000 persons was cal-
culated and applied to the whole period. An R2 of 0.91 indicated
that the model was a good fit.
30We then plotted the urgent and non-urgent distributions and it
appeared that the data might fit both linear and polynomial
models. For the second model, a linear regression model was
fitted to the pre-CAC period and projections were made for the
whole period based on the regression equation (R2 = 0.94). The
35third model was fitted using a non-linear regression equation, but
due to weak association between observed and projected data
(R2 = 0.61) the model was excluded.
With anR2 of 0.96, the regressionmodel provided a strongerfit
for the urgent category than did the average growth rate model
40(R2 = 0.91). This means that 91–96% of the increase in urgent
category after CAC may be explained by the same factors that
caused the annual increase before the CAC was implemented.
Ethics approval was granted by the Queensland University of
Technology Ethics Committee for low risk studies and epidemi-
45ological secondary data analysis.
Results
Ambulance utilisation rates in Queensland (incidents per 1000)
increased by 41.0% between 1999–00 and 2009–10 at an average
B Australian Health Review V. C. Tippet et al.
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annual rate of 3.9% (mean = 149.8; 95% CI: 137.3–162.3). The
utilisation increase however was not evenly distributed across all
dispatch codes (Fig. 1). During this period, urgent dispatches
increased by 60.0% overall, an average rate of 5.4% per annum
5 (mean = 96.6; 95% CI: 85–108.2) and non-urgent dispatches
increased by 17%, or 2% annually (mean = 50.8; 95% CI;
48.6–52.9).
Table 1 shows the results of the t-test comparing the means
before and after the CAC. Accordingly, while there were signif-
10 icant differences in the average incident rates before and after the
CAC, the differences are principally attributed to the growth in
urgent incidents.
Modelling projections for the impact of ambulance
funding on utilisation
15 Figure 1 demonstrates that the demand for ambulance services
was growing in Queensland before the introduction of the CAC
and thus the key question is whether the CAC has altered the
pattern of observable growth. Themodellingprojections basedon
pre-CAC growth provide the answer. As Figs 2 and 3 demon-
20 strate, the utilisation rates would have increased even higher than
was actually observed in the urgent category had the pre-CAC
utilisation growth been applied post-CAC. In the non-urgent
category, both models showed insignificant differences between
projected and actual incident rates. As was explained, the non-
urgent incidents are pre-scheduled and medically authorised
transports and were not expected to change subsequently after
the CAC. The figures confirm this.
Since a previous study based on a single institute’s data had
5shown that the growth in ambulance utilisation post-CAC was
associated with younger age,8 we tested this premise to see if the
statewide data would also support that, or if the increase occurred
evenly across all age and gender groups. As Table 2 shows
ambulance users in the urgent category have become younger
10in the past decade by an average of 2 years; 3 years for women
(from53 to50) and1year formen (from49 to48).Themedian age
shows that in 2001–02half of the userswere under the age of 53 in
the urgent category, which reduced to 49 by 2009–10. The
difference was higher for women (5 years) than for men
15(2.5 years). The age of non-urgent category patients did not
change significantly. Detailed examination of the data (not pre-
sented here for brevity) shows that 2003–04was the starting point
for the drop in age mean and median of Queensland ambulance
users. This may indicate that the introduction of CAC was
20associated with a shift in the demographic profile of ambulance
users.
Discussion
As has occurred in many developed countries such as UK,5,10,11
USA,6 Canada12 and Japan,4 ambulance service utilisation rates
25have increased in most states and territories in Australia over the
last decade7,13 leading to service congestion. In Queensland,
ambulance service utilisation rates have traditionally been higher
(150 per 1000) than that of other jurisdictions (100 per 1000).7
Commentary on the cause and impact of congestion in
30EDs8,14,15 has been extensively studied but there is little evidence
beyond anecdote of the cause and impact of congestion in
ambulance services. This is arguably because of themobile nature
of ambulance resources and the ability of ambulance services to
rearrange these resources during both predictable (i.e. routine
35business) and unpredictable (i.e. disasters or mass casualty
events) periods of peak demand. However objective measures
such as ‘Unit hour utilisation rate’ have been used to describe the
relative resource utilisation.
The reasons for these differences are unclear but appear to
40relate to a combination of demographic, epidemiological and
environmental factors which are under detailed investigation as
part of our related research. Observations of potential drivers for
emergency health services demand include the impact of popu-
lation growth, particularly in the ageing population, and the
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Fig. 1. Queensland ambulance incidents per 1000persons by dispatch code,
1999–00 to 2009–10.
Table 1. Mean differences in Queensland ambulance utilisation rates before and after Community
Ambulance Cover (CAC)
Incidents PeriodA Mean s.d. Difference
(95% confidence interval)
P-value
Urgent Before CAC 80.5 8.7 31.7 (18.3–45.2) <0.01
After CAC 112.2 6.4
Non-urgent Before CAC 49.5 3.9 3.0 (2.8–8.8) NS
After CAC 52.5 2.4
All Before CAC 132.7 8.4 34.2 (20.3–48.2) <0.01
After CAC 167.0 7.6
ABefore CAC=1999–00 to 2002–03; after CAC=2005–06 to 2008–09.
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assumption that this demographic phenomenon could be
expected to increase demand for emergency services.15 Still other
analysts point to changes in the structure, funding and scope of
health services more broadly16,17 and finally to the impact of
5 public health campaigns that increase health literacy,18 and
possibly heighten health anxiety, encouraging increased frequen-
cy in the ‘just in case’use of emergencyhealth services.19Todate,
none of these suppositions has been proven nor indeed exten-
sively examined. Given the complexity of the relationships
10 between these factors, a single driver for demand on emergency
health services appears unlikely.
Some commentators have posited the theory that the increase
in demand in Queensland may relate to the introduction of the
funding model in 2003 known as CAC.8 Our analysis demon-
15 strates clearly that the introduction of universal access has not
changed the growth trajectory for ambulance service demand
overall. While ambulance demand has increased it has not
increased at the rate that would have been expected had the
pattern of growth before the introduction been sustained. In
addition, the inconsistency between high utilisation rates in
Queensland (169 per 1000 in 2009–10) and lower utilisation
rates in Tasmania (139) and the ACT (102) where ambulance
5services are also ‘free’7 weakens the implied association between
‘free’ service and the level of demand. Finally the difference in
growth between urgent and non-urgent demands implies that any
growth continues to be amongst people who genuinely perceive a
need for urgent medical assistance.
10We also separately reviewed the demographic structure of
users across the focal time period to ascertain whether or not the
structure of the populationmaybe having some effect on demand.
This analysis demonstrated that Queensland ambulance users
appear to have become younger over the decade, despite the fact
15that the population has grownolder during the sameperiod.Aswe
have described elsewhere, between 2002 and 2009 ambulance
utilisation in Queensland grew at a considerably higher rate
among users under the age of 30, and a negative growth was
Table 2. Mean and median age of ambulance patients in Queensland: 2001–02 and 2009–10
Urgent Non-urgent
Female Male Total Female Male Total
Mean age
2001–02 53.4 49.3 51.3 67.9 64.9 66.5
95% CI 53.2–53.6 49.1–49.5 51.2–51.4 67.7–68.0 64.7–65.1 66.3–66.6
2009–10 50.4 48.0 49.2 67.7 65.6 66.7
95% CI 50.3–50.5 47.9–48.1 49.1–49.3 67.6–67.8 65.5–65.8 66.6–66.8
Median age
2001–02 55.2 50.8 52.9 72.6 69.6 71.1
95% CI 55.0–55.4 50.6–51.0 52.7–53.0 72.4–72.8 69.4–69.8 71.0–71.2
2009–10 50.1 48.3 49.1 73.0 70.8 71.8
95% CI 50.0–50.2 48.2–48.4 49.1–49.2 72.8–73.1 70.7–70.9 71.7–71.9
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Fig. 2. (a)Actual andprojected incidents per 1000persons inQueenslandbased onpre-CommunityAmbulanceCover (CAC)
average growth rate model. (b) Actual and projected incidents per 1000 persons in Queensland based on pre-CAC linear
regression model.
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observed among the elderly users; the growth was higher for
female users.20 Further analysis of data from Queensland EDs is
underway to investigate whether epidemiological changes and
demographic factors can explain this shift. More research is
5 required in this area linking ambulance and ED data.
There appears to be an assumption in much of the literature on
increasingdemand for emergencyhealth services thatmuchof the
increase can be associated with ‘inappropriate’ use of
services.8,19,21–27 Various investigations, using similar methods,
10 have estimated rates of ‘unnecessary’ ambulance use from11.3%
in New York, USA to nearly 50% in Glasgow, Scotland.23 All
these studies relied on the judgement of a medical practitioner
(e.g. GP or emergency physician or nurse) or patient’s ED
disposition record (i.e. discharged home without follow up) to
15 determine the inappropriateness of ambulance use. Although it is
debatable that patients intuitively know if a condition is an
emergency or not, the method used in the studies mentioned is
flawed. It ignores the fact that a patient is not a medical profes-
sional and does not have the necessary means and tests
20 available to a medical professional to determine if their condition
warrants an ambulance before making the decision to call the
service. It is the patient or their carers who decide to request
the service based on their perception of need and urgency that
would explain their rationale for decision making,27 therefore
25 using discharge status is also questionable as such an outcomecan
only be known after proper medical procedures have been
followed.
Community education and marketing programs can alter user
behaviour. In an attempt to offset perceptions of increased
30 demand associated with the CAC, the Queensland Government
also implemented a community education program on the correct
useof ambulance services in 2010.WhileFig. 1 showsa reduction
in incidents rates in 2009–10, it is not clear if itwasdirectly related
to the campaign. Strategies such as these have been employed
35 elsewhere, most noticeably in the UK, with mixed results.7,28
Such campaigns run the risk of deterring seriously ill patients
from accessing or using ambulance services. A retrospective
analysis of ambulance utilisation data for two periods before and
after a public campaign for ‘appropriate’ use of ambulance
40 services in Yokohama, Japan, showed that ambulance transports
reduced by 7% and 8% for patients with non-serious and serious
(non-life-threatening) conditions in the months following the
campaign.29 Due to the nature of the data the study did not
establish a causal relationship between the campaign and change
45 in behaviour; nor was it clear if the reduction in ambulance
demand sustained after the campaign. Moreover, such programs
need to target specifically high users with non-serious conditions
and to apply it in a sustainablemanner.Detailed evaluations of the
long-term effects of such campaigns are scarce and further
50 research specifically designed to evaluate pre- and post-interven-
tion changes is warranted.
Limitations
The findings of this study are limited by the retrospective nature
of the source data. While causal relationships between the
55 initiatives examined here and increasing demand cannot be
established absolutely, the trends are of sufficient strength to
warrant further examination. The retrospective, routinely collect-
ed administrative data applied here have been subject to several
changes in coding and definitions over the period of interest. The
use of aggregated rather than episode-level data limits the ex-
planatory variables that can be analysed.
Much more research and information is needed to understand
5the drivers for decisions of individuals to utilise ambulance
services rather than other modes of transport to health services.
The investigators are currently conducting a large-scale data
collection of patients attending EDs in eight major receiving
facilities in Queensland to examine patient decision making
10drivers for use of ambulance and ED services.
The higher utilisation rates in Queensland may limit the
application of these findings to other jurisdictions because of the
complex interaction of the factors that drive demand for ambu-
lance care.
15Conclusions
We found that the linear regression model demonstrated a closer
fit to observed data and operational experience than did the
average growth model for describing patterns in service demand.
However bothmodels demonstrate clearly that the introduction of
20a universal ambulance access policy, known as Community
Ambulance Cover, has not had a demonstrable independent
impact on overall ambulance demand in the context of the growth
that has been occurring throughout the last decade and which is
occurring in all other jurisdictions regardless of funding
25arrangements.
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